Comparative effects of vasodilator drugs on flow distribution and venous return.
Systemic vascular effects of hydralazine, prazosin, captopril, and nifedipine were studied in 115 anesthetized dogs. Blood flow (Q) and right atrial pressure (Pra) were independently controlled by a right heart bypass. Transient changes in central blood volume after an acute reduction in Pra at a constant Q showed that blood was draining from two vascular compartments with different time constants, one fast and the other slow. At three dose levels producing comparable reductions in systemic arterial pressure (30-40% at the highest dose), these drugs had different effects on flow distribution and venous return. Hydralazine and prazosin had parallel and balanced effects on arterial resistance of the two vascular compartments, and flow distribution was unaltered. Captopril preferentially reduced arterial resistance of the compartment with a slow time constant for venous return (-26 +/- 6%, -30 +/- 6%, -50 +/- 5% at 0.02, 0.10, and 0.50 mg X kg-1 X h-1, respectively; means +/- SEM) without altering arterial resistance of the fast time-constant compartment. Blood flow to the slow time-constant compartment was increased 43 +/- 14% at the highest dose, and central blood volume was reduced 108 +/- 15 mL. In contrast, nifedipine had a balanced effect on arterial resistance with the lowest dose (0.025 mg/kg) but caused a preferential reduction in arterial resistance of the fast time-constant compartment at higher doses (-38 +/- 4% and -55 +/- 2% at 0.05 and 0.10 mg/kg, respectively). Blood flow to the slow time-constant compartment was reduced 36 +/- 5% at the highest dose of nifedipine, and central blood volume was increased 66 +/- 12 mL. Total systemic venous compliance was unaltered or slightly reduced by each of the four drugs. These results add further evidence to the hypothesis that peripheral blood flow distribution is a major determinant of venous return to the heart.